α-Lactose Improves the Survival of Septic Mice by Blockade of TIM-3 Signaling to Prevent NKT Cell Apoptosis and Attenuate Cytokine Storm.
Sepsis is the leading cause of death among critically ill patients and natural killer T (NKT) cell activation is essential to induce inflammatory cytokine cascade in sepsis. However, little is known about what regulates the NKT cell function during sepsis. Herein, we showed that T-cell immunoglobulin and mucin domain 3 (Tim-3) expression in NKT cells is elevated in experimental mice during sepsis. Tim-3 expression was positively correlated with NKT cell activation and apoptosis. In sepsis, interleukin (IL)-12 secreted by dendritic cell exposure to lipopolysaccharide increased the expression of Tim-3 in NKT cells. Administration of α-lactose to block Tim-3 signaling pathway significantly improved the survival of septic mice, concomitant with reduced IL-12 production by dendritic cells, reduced Tim-3 expression, prevented NKT cell apoptosis, and attenuated production of inflammatory cytokines. Collectively, Tim-3 signaling in NKT cells plays a critical role in the immunopathogenesis of sepsis. Thus, α-lactose could be a promising immunomodulatory agent in the treatment of sepsis.